Background: Non-Alcoholic Fatty Liver Disease (NAFLD) is a pathologic condition with insidious course that varies from simple steatosis to steatohepatitis (NASH) with potential progression to cirrhosis. NAFLD is associated with metabolic syndrome, obesity, diabetes mellitus and insulin resistance. Omentin-1 is an adipokine which possesses anti-inflammatory effects; the role of omentin-1 in NAFLD is scarcely investigated.
Introduction
NONALCOHOLIC Fatty Liver Disease (NAFLD) is a major worldwide health problem which represents an epidemic. NAFLD is the most common hepatic disease all over the world that is evidenced by hepatic steatosis, either by imaging or histologypathology, without other causes for secondary fat accumulation in liver like excessive consumption of alcohol, usage of steatogenic medication, or hereditary disorder [1] . NAFLD is a chronic liver disorder which leads to a wide variety of pathological effects such as Non-Alcoholic Steatohepatitis (NASH) and cirrhosis, insulin resistance, obesity, hypertension, dyslipidemia, diabetes and cardiovascular complications [2] .
Extensive data support a major role of adipose tissue in pathogenesis of inflammation. Adipose tissue is an endocrine organ that plays a complex but highly active role in homeostasis [3] . It produces various cytokines which are involved in regulating multiple pathologic conditions related to metabolism [4] . The currently reported obesity epidemic is significantly related to the raised prevalence and severity of Non-Alcoholic Fatty Liver Disease (NAFLD); not only obesity is linked to simple steatosis, but also to the progression of the disease [5] .
NAFLD has a prevalence of 20-30% in western countries which is high enough to cause a considerable concern about the progression of this condition from steatosis to steatohepatitis (NASH), cirrhosis, and even hepatocellular carcinoma [6] . A growing bulk of evidence supports the "multiple hits" hypothesis which considers multiple insults in subjects who are genetically predisposed to 1783 NAFLD. It seems more plausible in explaining NAFLD pathogenesis than do other hypotheses. Some of these hits are insulin resistance, adipokines, gut microbiota, nutritional factors, genetic and epigenetic factors. However, the definite molecular mechanisms underlying NAFLD are complex and remain unclear [7] .
Omentin-1 is a novel adipokine with high expression in visceral fat. A preponderance of evidence suggests that omentin-1 may regulate insulin resistance by enhancing insulin-stimulated glucose uptake [8] and suppression of vascular inflammation by modulating vascular function and attenuating cyclooxygenase-2 expression [9] .
Taking into consideration the vital role of liver biopsy in diagnosing NASH, and severity of liver disease [10] , the need for a novel, simple and non-invasive test which possesses a high accuracy to distinguish NASH from NAFLD and to determine the stage and grade of the disease is increasing [11] . This study was conducted to evaluate serum omentin-1 levels in patients with NAFLD as noninvasive biomarker, and to assess its correlation with severity of NAFLD and cardiovascular risk factors in Egyptian women.
Subjects and Methods
This study was conducted from January 2017 to January 2018. It is a case control study that included 95 subjects; 55 women biopsy-proven NAFLD and forty healthy volunteers without liver disease, whose Body Mass Index (BMI) and age matching the diseased group, were included as the control group. Patients from Outpatient Clinics of Internal Department, Faculty of Medicine, Zagazig University were recruited. A written, informed consent after explaining details and benefits as well as risks, was taken from all of the participants. Approval of the Ethical Committee of Faculty of Medicine, Zagazig University was obtained.
NAFLD was diagnosed upon ultrasonographic finding of bright liver according to the standard criteria accepted by the American Gastroenterology Association. A confirmatory liver biopsy was done in 30 patients after obtaining a written consent. Subsequently NAFLD patients were divided into three groups; simple steatosis (n=30), NASH (n= 15), and cirrhosis (n=10). Thorough history taking, full clinical examination and anthropometric measures were performed for the studied groups. Dualenergy X-ray absorptiometry (DEXA) scan was done for assessment of Fat Mass Index (FMI) and Fat Free Mas Index (FFMI). Exclusion criteria for all women included any liver disease other than NAFLD such as hepatitis B or hepatitis C, autoimmune hepatitis, alpha one antitrypsin deficiency or Wilson's disease, alcohol consumption, use of amiodarone, corticosteroids, tamoxifen, methotrexate, oral contraceptives, pregnancy, diabetes, hypertension, thyroid disease, malignancy and decompensated liver disease. All subjects were subjected to abdominal ultrasonography using probe 3.5MHZ of TDI Philips machine. After minimum 8 hours fasting, examination of patients was performed in the supine, right and left lateral positions. Several longitudinal, oblique and transverse scans were performed by a single experienced radiologist in order to avoid the inter-observer variability.
Liver biopsies were obtained using an automated gun device and under complete aseptic precautions. Platelets count and prothrombin concentration were assessed. Pathological examination of liver biopsy was performed by an experienced pathologist who was blinded for patient data. A semiquantitatively evaluation of steatosis, lobular inflammation, ballooning, and liver fibrosis were done according to the NASH CRN scoring system [12] : F0=No fibrosis, F1=Perisinusoidal or portal/ periportal fibrosis, F2=Perisinusoidal and portal/ periportal fibrosis, F3=Bridging fibrosis and F4= Cirrhosis. As recently recommended [13] . NASH was defined as the presence of each of the 3 following conditions: Steatosis grade >_ 1, lobular inflammation grade ≥ 1, and ballooning grade ≥ 1. 'Significant fibrosis' was defined as fibrosis stage F>_2.
Laboratory analysis:
Blood samples were drawn from all after overnight fast. Fasting Plasma Glucose (FPG) was measured calorimetrically with glucose oxidase procedure (Spinreact, Girona, Spain). Total Cholesterol (TC), High Density Lipoprotein (HDL) cholesterol, and Triglycerides (TG) levels were measured using routine enzymatic methods (Spinreact, Girona, Spain). Low Density Lipoprotein (LDL) cholesterol levels were calculated using the Friedewald formula. Liver function tests: Alanine Transaminase (ALT), Aspartate Transaminase (AST), serum bilirubin, serum albumin and Prothrombin Time (PT). Viral markers (HBsAg, HB-cAb, HCV Ab), immunoglobulins, ANA, ASMA and anti LKM Ab. Level in plasma by ELISA. Serum ferritin concentrations were measured using (ELISA) kit provided by (Biosource Europe S.A., Nivelles, Belgium). Fasting Insulin (FSI), levels using ELISA kits (DRG International, USA). Insulin Resistance (IR) was calculated with the Homeostatic Model Assessment-IR (HOMA-IR) index, which is defined as FSI (lU/mL) X FPG (mg/dl)/ 405. Hepatic steatosis index was calculated as: 8 * ALT/AST + BMI (+2, if diabetes; +2, if female).
Measurements of serum omentin-1:
Serum omentin-1 concentrations were determined by Enzyme-Linked Immunosorbant Assay (ELISA) kit (CUSABIO Biotech Co., USA) according to the manufacturer's instructions using ELx808TM Absorbance Microplate Reader, Biotek instruments, USA.
Statistical analysis:
Data analysis was performed with (SPSS Version 21, Chicago, Illinois). Data were expressed as mean ± Standard Deviation (SD). Data were tested for normal distribution using the Kolmogorov-Smirnov test. Student's t-test and oneway ANOVA with the Turkey's post hoc were performed for variables with normal distribution. Mann-Whitney U and Kruskal-Wallis tests were used for non-normally distribution variables. The relationships of serum omentin-1 levels with clinical and laboratory parameters among patients with NAFLD were tested with the Pearson correlation coefficient. Receiver Operating Characteristic (ROC) analysis was performed to assess the accuracy of serum omentin-1 for diagnosis of NAFLD. A linear regression analysis was done to detect the main predictors of serum omentin-1 levels in NAFLD groups. p is considered to be significant at <0.05 with a 95% Confidence Interval (CI).
Results

Clinical and biochemical characteristics of the studied groups:
In attempt to compare between control and NAFLD groups we adjusted age and body composition parameters; BMI, waist/hip ratio, FMI% and FFMI%. In NAFLD group, we found significant higher levels of systolic blood pressure, TG, LDL, FPG, FSI, and HOMA-IR compared to healthy women. Regarding liver enzymes; AST, ALT and GGT values as we expected they were significantly higher in NAFLD compared to controls. On the contrary, we detected significant lower HDL in NAFLD patients than in those healthy women. Moreover, we observed significant higher levels of hepatic steatosis index in NAFLD cases compared to controls, p<0.001 *, (Table 1) . Comparison of serum omentin-1 levels (ng/ml) in the studied groups:
Our results revealed statistically significant lower values of serum omentin-1 in NAFLD (29.3 ± 7.92) compared to control (50.85 ±8.11), Fig. (1A) .
In addition, the level of serum omentin-1 were statistically significant lower in cirrhosis group (18.8±3.084), and NASH group (23.6 ±3.49) compared to simple steatosis group (31.9 ± 6.89), p <0.001*, Fig. (1B) .
Clinical and biochemical characteristics of NAFLD groups:
We found statistically significant higher levels of TC, LDL, FPG, FSI, and HOMA-IR in cirrhosis group compared to other groups. However, in NASH group, ALT were significant higher compared to other groups. Moreover, we observed significant lower levels of HDL in cirrhosis group compared to other groups, p<0.001 *, (Table 2) .
Pearson correlation between serum omentin-1 levels (ng/ml) with clinical and laboratory parameters among NAFLD patients:
There were significant negatively correlations between serum omentin-1 levels and body composition parameters; BMI, waist/hip ratio, FMI% and FFMI% as well as TG, LDL, FPG, FSI, HOMA-IR, and hepatic steatosis index. On the contrary, serum omentin-1 levels were significantly positive correlated with HDL, p<0.001 *, (Table 3 ). 
A stepwise multiple linear regression analysis in NAFLD group:
In NAFLD group, linear regression analysis revealed that BMI and HOMA-IR were the main predictors of serum omentin-1 levels among other clinical and laboratory biomarkers, p<0.001 *, ( Table 4) .
Accuracy of circulating serum omentin-1 levels (ng/ml) for diagnosis of NAFLD by ROC analysis:
The power of serum omentin-1 levels (ng/ml) to diagnose NAFLD among studied subjects was evaluated using ROC analysis. The AUC was 0.982 (95% CI=0.947-1.000) with sensitivity=96.4%, specificity=97.5%, and the cutoff values (41.3), Fig. (2A) .
Accuracy of circulating serum omentin-1 levels (ng/ml) for differentiate NASH from simple steatosis by ROC analysis:
The power of serum omentin-1 levels (ng/ml) to differentiate NASH from simple steatosis, the AUC 0.873 (95% CI=0.775-0.970) with sensitivity= 96%, specificity=56.7%, and the cutoff values (32.9), Fig. (2B) .
Accuracy of circulating serum omentin-1 levels (ng/ml) for differentiate cirrhosis from NASH by ROC analysis:
The power of serum omentin-1 levels (ng/ml) to diagnose differentiate cirrhosis from NASH, the AUC was 0.863 (95% CI=0.699-1.000) with sen-sitivity=90%, specificity=73.3%, and the cutoff values (22.5), Fig. (2C) . 
Discussion
Obesity is a global health problem with a prevalence of 35% in females and up to 55% in South America and the Caribbean, has reached epidemic proportions [14] . Besides being linked with simple steatosis advanced disease, obesity seems to increase liver-specific mortality in NAFLD patients [5] .
The global prevalence of NAFLD has been increased from 15% in 2005 to 25% in 2010 [15] In Egypt, the prevalence of obesity has reached an alarming rate in the last thirty years affecting 22% of adult males and 48% of adult females. It is associated with several comorbidities of particular interest NAFLD [16] .
NAFLD comprises a variety of related liver pathologies ranging from simple hepatic steatosis to liver cirrhosis. NAFLD is regarded as an ectopic fat deposition accompanied with metabolic, inflammatory, coagulation and blood pressure disturbances [17] .
Hepatic steatosis constitutes the commonest liver disorder in developed countries, with incidence rate of 15%-30% in the general population and 70%-90% in obese individuals or diabetics [18, 19] .
Omentin-1 is a recently identified adipokine that is secreted largely by visceral (omental) fat. As it gains access to the blood; acting as an endocrine factor it accelerates insulin sensitivity, glucose metabolism in muscles, liver and subcutaneous fat [20] . It also possesses a protective role against endothelial dysfunction especially in high-risk patients [21] .
Past decades have showed an increased research activity which indicates a key role of inflammation in the pathogenesis of obesity and associated comorbidities. In fact, the etiology of NAFLD is still a mystery however, there are evidences from various studies confirm that NAFLD is a state of low grade inflammation as well as insulin resistance. Hence, we aimed to investigate the serum omentin-1 levels in patients with NAFLD, and to assess its correlation with severity of NAFLD and cardiovascular risk factors in Egyptian women.
As expected our results revealed that obesity indices, cardiometabolic parameters, and liver enzymes were significantly high in NAFLD compared to control. An interesting finding of this study was the statistically significant lower values of serum omentin-1 in NAFLD compared to control. Among NAFLD, patients with cirrhosis had the lowest serum omentin-1 levels.
Yilmaz et al., demonstrated elevation of serum omentin-1 levels in patients with fatty liver diseases which was an independent predictor for hepatocyte ballooning in such patients [22] .
Our findings disagreed with another Egyptian study conducted on chronic hepatitis C patients; they found omentin-1 is elevated in cirrhotic patients [23] . Also, a study conducted by Eisinger et al., on liver cirrhosis patients reported increased omentin-1 levels in absence of complications of portal hypertension [24] . The difference may be due to implication of omentin-1 in immune and inflammatory response.
Even more importantly, we in this study attempted to pierce out the association of serum omentin-1 with cardiometabolic parameters, obesity indices and liver function with NAFLD. We detected significant negatively correlations between serum omentin-1 levels and body composition parameters; BMI, waist/hip ratio, FMI% and FF-MI% as well as TG, LDL, FPG, FSI, HOMA-IR, and hepatic steatosis index. Regarding HDL, we detected significant positive correlations with serum omentin-1 levels.
These results are in line with the results of de Souza Batista et al., they found decreased levels of omentin-1 in obesity and negative correlation of omentin-1 with BMI, waist circumference, leptin levels, and insulin resistance [25] .
In line with our results Yan et al., found low omentin expression in obesity, T2DM and insulin resistance [26] also, Gürsoy et al., study found positive association between serum omentin-1 levels and HDL-C levels in NAFLD patients, suggesting a protective role of omentin-1 in NAFLD [27] . Also, omentin-1 exhibits a protective action against visceral obesity and the associated metabolic disturbances [28] .
Our findings are in concordance with previous researches, they detected significant negative correlation between omentin-1 and both fasting insulin levels and HOMA-IR [29] .
Similarly, Pan et al., found that circulating omentin-1 levels have been negatively correlated with insulin resistance and obesity [30] .
Our study revealed clear evidence that BMI and HOMA-IR were the main predictors of serum omentin-1 levels among other clinical and laboratory biomarkers by linear regression analysis revealed that.
Against our results, Montazerifar et al., found no correlation between serum omentin-1 levels and BMI, whereas a negative correlation between serum omentin-1 and waist/hip ratio, indicating that BMI could be a weaker alternative for body fat distribution than waist circumference was found [29] .
Our study found non-significant association between serum omentin-1 and liver enzymes. Similar to our results, Montazerifar et al study reported no correlation between omentin-1 with ALT and AST [29] .
Similar to our study, Gürsoy et al., observed positive association between serum levels of omentin-1 and HDL-C levels in NAFLD patients, indicating a protective effect of omentin-1 on NAFLD [27] .
Even more importantly, we in this study attempted to pierce out the value of serum omentin-1 levels as diagnostic markers of NAFLD by ROC the sensitivity was 96.4% and the specificity was 97.5%. Considering NASH, the sensitivity was 96% and the specificity was 56.7%. While the sensitivity 90% was and the specificity was 73.3% for differentiating cirrhosis from NASH.
In conclusion women with NAFLD had lower values of serum levels of omentin-1 than control group; moreover, among NAFLD groups, the lowest values were observed in patients with cirrhosis. The diagnostic power of serum levels of omentin-1 was highly significant thus; it could be a useful noninvasive diagnostic biomarker of NAFLD.
